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Abstact. This study aimed to investigate nutrient composition and effects of tamarind seed
husk (TSH) in rations onproductive performance of fattening dairy steers.The TSH samples
from tamarind starch factory were examinednutritional compositions by the proximate analysis
and detergent method while the bomb calorimeter was used to determine gross energy.  The
results showed crude protein(CP), fat, crude fibers(CF), nitrogen free extract (NFE), ash,
neutral detergent fiber (NDF), acid detergent fiber (ADF) and gross energy(GE) at 7.23, 0.74,
20.87, 57.44, 1.35, 29.15, 34.74% dry matter and 4,200 Kcal/kg, respectively.  For astudy on
effects of TSH in rations on productive performance of fattening dairy steers, 20 at least 87.5%
of crossbred Holstein-Friesian steers were divided into 5 groups (block).  Steers in each group
were fed with rations supplemented with 4 various levels of TSH: 0,2,5, 5.0 and 7.5% at the
ratio of 2% of body weight.  Steers were allowed straw and water ad libitum.  The data were
analyzed by the randomizedcomplete block design.  No significant differences were found
among treatments (P>0.05).  The growth rates were averaged at 1.16, 1.10, 1.09 and 1.20
kg/steer/day.  The feed conversion rates were 6.93, 7.48, 7.76 and 7.47, and the average feed
costs per 1 kg of weight gain were 61.02, 61.54, 64.64, and 59.53 baht, respectively.  It can be
concluded that the supplementation of TSH at 0-7.5% in steer rations seems to be practical at
the farm.
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1. Introduction
At present, dairy farmers in Thailand play more and more attention in fattening dairy steers. This is
because the beef produced cannot cope with the demand of the local market that is necessary to import
from overseas with the value of about 2,316 million baht in 2016 (Office of Agricultural Economics
Research, 2017). Ralf Pfuhl et al. (2007) reported that German Holstein dairy steers had high
marbling scores in the carcass compared to Charolaisbeef cattle, while the growth rates and feed
conversion efficiency were lower. Warinthorn (2008) reported that when fattening 50% and 75%
crossbred Holstein-Friesian dairy steers, the marbling scores were higher than those of 50% crossbred
Charolaisbeef cattle.Chauwalit et al. (2016) concluded that under management, feedings, and climate
conditions in Thailand, Charolais crossbred steers showed higher production and quality of carcass
than those of Holstein crossbred steers. However, Holstein crossbred steers produced more than 55%
of marbling meat at scores of 2 and 3, which was comparable to the high quality of beef. It is possible
that if this kind of steers is raised under good management, the quality of their meat will be higher.
For these reasons, developing high quality of meat from dairy steers is necessary. However, the
problem in fattening dairy steers is high feed costs. The alternatives of feed ingredients or the residues
from agriculture and industry may be the answer. One of the residues having potential for feeding
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cattle is TSH. This waste from the tamarind starch factory consists of 30-40% of total kernel (Bhatta
et al., 2001). It contains tannin at about 20% of whole dry husk (Williams et al., 2000), which is
useful for fermentation and digestion of ruminants(Bhatta et al., 2000). Moreover, TSH is rich of
phenolic compounds and flavonoids, which are good for health such as anti-bacteria, anti-
inflammation and anti-diabetes (Maiti et al., 2004). Bhatta et al. (2000) reported that there were no
significant differences on milk production and milk compositions among the dairy cows fed with
rations supplemented with 2.5% and 7.5% TSHused as tannin source when compared to the control,
but the protein in milk was likely to be higher (P<0.07). Nitrogen in urine of dairy cows was
considerably decreased when fed with the rations supplemented with higher levels of TSH. This
indicates that TSH promotes the utilizations of protein in the feed, making the higher efficiency of
digestion in rumen.However, there is no literature involving the uses of this waste in terms of animal
feeds. The study was conducted to investigate the nutritional compositions of TSH and to compare the
effects of various levels of TSH in rations on productive performances of fattening dairy steers.
2. Materials and Methods
2.1. Investigation of nutritional compositions of TSH
TSHwas randomly sampled from the tamarind starch factory. The samples were anlayzed including
dry matter, Crude protein, Crude fibers, fat, and ash (AOAC, 2005), NDF and ADF by the method
cited by Angkana and Duangsamorn (1989), gross energy by the bomb calorimeter IKAC5001, and
total phenol by Folin-Ciocalteu Method cited byBenjamas et al. (2014).
2.2. Effect of  various levels of TSHin rations on productive performances of fattening dairy steers
Twenty 87.5% crossbred Holstein Friesian steers were allocated in the experimental groups. They
were fed with the rations supplemented with TSHat 4 levels (table 1): 0, 2.5, 5.0, and 7.5% at the ratio
of 2% of body weight per day during 6.30 – 7.30 a.m. and 4.30 – 5.30 p.m.  Rice straw as well as
water were allowed ad libitum.  The amount of the given concentrates and roughages and the leftover
were recorded daily 2 times/day before giving the next feeding.  The steers were weighed every two
weeks to adjust the amount of rations.  The data were collected for 7 months and were analyzed by
General Linear method as there were two observed values that could not be included in the analysis.




Table 1. Feedingredient in the experimental rations
Feed ingridients (%)
Tamarind seed husk 0 2.5 5.0 7.5
Ground corn 18 18 18 18
Cassava chip 30.8 28.5 26.3 24.1
Rice bran 10 10 10 10
Soybean meal 15 14.8 14.5 14.2
Palm kernel cake 20 20 20 20
Molasses 3 3 3 3
Dicalciumphosphate 1 1 1 1
Salt 1 1 1 1
Urea 1 1 1 1
Premix 0.2 0.2 0.2 0.2
Total 100 100 100 100
Nutritions from the
analysis(%)
Dry matter 88.96 88.72 88.64 89.06
Crude protein 17.57 17.46 17.05 17.75
Crude Fat 3.94 4.17 4.38 4.24
Crudefiber 7.48 8.67 7.68 8.95
Neutral detergent fiber 23.73 21.43 23.47 21.57
Acid detergent fiber 9.59 9.78 8.81 10.62
Ash 6.12 5.82 5.68 5.75
Gross energy (Kcal/kg) 3,741 3,824 3,809 4,051
3. Results and Discussions
3.1. Nutritional compositions of tamarind seed husk
TSH was found to contain CP, fat, and ash at the low concentration (Table 2) similar to the study of
Bhatta et al. (2001).  However, the TSH in this study had lower levels of NDF, ADF and phenol,
possibly resulting from the variations of the analysis, particularly the sample screening technique after
boiling in the solution, which always caused gel, leading to the difficulty in sifting the samples.
Additional to this, TSH in this study was the residue obtained from the industrial factory; therefore,
some kernels were present in the husk, resulting to the low analytical values.
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Table 2. Nutritional compositions of tamarind seedhusk
Nutritional compositions (% dry matter) 1/ 2/
Crude protein (CP) 7.23 7.19
Ether extract (EE) 0.74 0.30
Crude fiber (CF) 20.87 -
Nitrogen free extract (NFE) 57.44 -
Ash 1.35 -
Neutral detergent fiber (NDF) 29.15 75.52
Acid detergent fiber (ADF) 34.74 72.54
Acid detergent lignin (ADL) - 42.19
Total phenol 12.06 14.5-
15.5
Gross energy (GE) (Kcal/g) 4,200 -
1/ analyzed at the laboratory of Animal Science Department, Faculty of Agricultural
Technology, Rajamangala University of Technology Thanyaburi
2/ adapted fromBhatta et al. (2001)
3.2. Effect of various levels of TSH in rations on productive performance of fattening dairy steers
Feed  intake and growth rates
Steers fed with the ration supplemented with T SH took dry roughages slightly higher than the
control. This may be because T SH contains high tannin, affecting the inhibition of degradation of
rumen microorganisms. As a result, the volatile fatty acids, especially propionic acid which is the
important energy source of ruminant (Somjit, 2001), were produced at the lower levels. This causes
nutritional deficiency; and then the steers have to eat more roughages to replace the deficiency. No
significant differences of the growth rates were observed among treatments(P>0.05) , but steers fed
with the ration supplemented with 5.0% of TSHappeared to have slower growth rate than others. This
is because some steers in this group took smaller amount of feeds. Bunglavan and Dutta ( 2013)
reported that tannin caused the reduction of protein degraded in rumen, leading to the better
degradation in the small intestine. As a result, the beneficial amino acids depending on the types of
the feed the animals consumed were produced and the feeds performed more efficiently. Bhatta et al.
(2000) revealed that supplementing TSH at 2.5 and 7.5% did not affect products and compositions of
milk when compared to the control; however, the protein in milk was likely to be higher (P<0.07) .
Nitrogen in urine of cows was significantly decreased when fed with rations supplemented with high
TSH. This advantage is probably stemmed from the reduction of protein fermentation in rumen due to
the higher effectiveness of nitrogen later. Similarly, Barry et al (1986) noticed that when the animals
fed with high tannin plants, the amount of non-ammonia nitrogen in the initial part of small intestines
was higher, indicating the decrease of nitrogen in urine and the increase of protein in milk, which was
partly caused by the effective utilization of nitrogen.
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Table 3. Effects of various levels of TSHin rations on productive performance of fattening dairy steers
Items Studied
levels of tamarind husk in rations (%) Pr >F C.V.
0 2.5 5.0 7.5 (%)
Initial weight (kg/steer) 225.59 224.00 249.68 238.20 0.3019 8.6765
Final weight (kg/steer) 492.04 477.20 531.31 514.00 0.4852 7.3854
Weight gain (kg/steer) 266.45 253.20 251.63 275.80 0.4005 9.0464







roughage 498.52 537.45 494.44 588.60 0.1905 12.3961
FCR 6.93 7.48 7.76 7.47 0.3362 7.8229
Feed cost per 1 kg weight
gain(baht)
61.02 61.54 64.64 59.53 0.3901 6.6480
notes:
1/ concentrates supplemented with tamarind husk at 0, 2.5, 5.0, and 7.5% at the cost of 9.41, 9.3, 9.2,
and 9.04 baht, respectively.
2/ roughages cost at 2.30 baht/kg
3.3. Efficiency of feed conversions and feed costs
Steers fed with rations supplemented with T SH showed higher efficiency of feed conversions
than the control but no statistical significances were observed (P>0.05). These steers had high feed
intake but the weight gains were rather low. This was contrary to Bhatta et al. (2000) who reportedthe
increases of weight gains and milk production of crossbred Holstein-Friesian cows fed with low tannin
T SH . This may be because the rations used in this study consisted of the inappropriate levels of
utilizable energy to the protein levels. However, feed costs of this group were lower than any other
groups. Since this group of steers consumed high amount of roughages which were low costs, the feed
costs per 1kg weight gain were lower than any other groups but not statistically significances
(P>0.05).
Conclusions
1. Tamarind husk consists of low concentrations of nutritional compositions including total protein,
fat, ash, and soluble carbohydrates, but has high grossenergy.
2. Supplementing tamarind husk in the rations did not affect productive performance of fattening
dairy steers compared to the control. Nevertheless, it is likely that feed cost per 1 kg weight gain is
decreased when supplementing tamarind husk in rations at the level of 7.5%.
Recommendations
The study revealed that TSH can be supplemented in rations of fattening dairy steers up to 7.5%.
Simultaneously, there are several studies supporting the mechanical benefits of tannin in tamarind
husk in terms of promoting and inhibiting degradable nutritions, particularly high quality of feeds or
feedstuffs of ruminal animals.  For this reason, the strong support and further intensive studies to
examine the benefits and utilizations of high quality feedstuffs with TSHas supplementation in rations
should be extensively conducted.  It is also noticed that the longer time the TSHis stored, the stronger
nice sweet odor exists. Since this ingredient contains high anti-oxidative substances, it should be more
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